In the era of climate change and the rapid increase in food demand for the ever-growing population estimated to exceed 11 billion by the end of the twenty-first century, there is a real problem with provision of the so-called food safety. The extreme climate phenomena and increased anthropopressure exert a negative impact on food production manifested in progressing losses of agricultural land and a decrease in crop yield and quality. As a result, approximately 3 billion people on the globe are affected by malnutrition caused by either an insufficient food supply (acute hunger) or deficit of vitamins and elements in their diet (hidden hunger) [1] . Unfortunately, no universal solution for effective elimination of these problems has been found so far. There are many approaches to manage the adverse effects of climate change and the increasing environmental pollution/degradation in order to ensure sustainable food security. One of them is the so-called "climate-smart agriculture", which involves adjustment of agricultural practices in a way to make agricultural production more resistant to the consequences of climate change and at the same time to reduce the negative impact of agriculture on the environment, including the climate [2] .
these compounds on plant performance in stressful conditions and on food quality is discussed in this issue of Acta Agrobotanica. Many commercial products containing mixtures of such substances and/or microorganisms are available on the market. On the other hand, some biostimulants can simultaneously serve as biofortification factors, improving the bioavailability and uptake of minerals by plants. Biofortification in turn is defined as a process of enriching the nutritional quality of staple crops through (i) agronomic practices, such as foliar and soil application of fertilizers, (ii) using the best traditional and molecular breeding practices, and (iii) modern biotechnology, including genetic modification [8] . The generation of biofortified food crops aims mainly at enhancement of the content of microelements (Fe, Zn, Se, I, Ca, F) and vitamins (vitamin A, C, E, B) that are often deficient in the human diet, particularly in developing countries, causing serious health problems [4, 8] . This process requires that agricultural research should make direct linkages with the human health and nutrition sectors. The serious challenge is to get producers and consumers to accept biofortified crop plants and to increase the intake of the target nutrients.
This special issue of Acta Agrobotanica is focused on the possibility to combat the problem of deficiencies of various micronutrients in the human diet and to enhance sustainable crop production by biofortification and biostimulation of crop plants as complementary health-beneficial and cost-effective approaches. This fits very well in the challenges posed by "climate-smart agriculture". The results reported here are provided by authors from Australia, Bangladesh, Bulgaria, the Czech Republic, India, Japan, Poland, Ukraine, and the USA representing a range of expertise, including biologists, plant physiologists, agronomists, and horticulturists. The issue contains 13 articles, original research papers and reviews, addressing the following topics: (i) enhancement of plant growth and plant stress resistance by biostimulants, (ii) biofortification of crop plants with some micronutrients to produce functional food, and (iii) improvement of the quality of crops using biofortification and biostimulation.
Studies by Hasanuzzaman et al. from Bangladesh and Al Mahmud et al. from Japan have shown that exogenously applied salicylic acid (SA) and EDTA can increase resistance to Pb and Cd in plants from the Brassicaceae family by enhancement of their antioxidant defense and metal chelation capacity. Moreover, Moumita et al. have shown that exogenously applied gibberellic acid (GA) stimulated the plant antioxidant system thus mitigating the negative impact of drought stress in spring wheat.
Suboptimal temperatures at an early stage of plant development can significantly reduce plant growth and development. Application of biostimulants on seeds before sowing or on young plant seedlings can help to combat this problem. Klimek-Kopyra et al. from Poland tested three different commercially available biostimulants in terms of their effect on germination and seedling growth of seven different cultivars of winter pea (Pisum sativum L.) in low temperature (4°C) conditions. The efficiency of the tested biostimulants was rather low; however, some cultivars appeared to be more chilling resistant than others. On the other hand, the Bulgarian research presented by Cholakova-Bimbalova et al. has shown that the use of protein hydrolyzates increased the performance of young maize plants exposed to chilling stress contributing positively to leaf gas exchange, photosynthetic pigment concentration, and some parameters of chlorophyll fluorescence. Although this biostimulant did not affect the plant growth, the authors suggested that, in subsequent optimal thermal conditions, the protein hydrolyzate-treated plants would recover more quickly from the chilling stress than the non-treated plants.
The review article by Malinowski and Belesky from the USA highlights the importance of microorganisms for plant performance in stressful conditions. Special attention has been paid to the association of many cool-season grass species with fungal endophytes from the genus Epichloë (Clavicipitaceae). It was demonstrated that the presence of these endophytes crucially increased grass resistance to a plethora of abiotic (drought, mineral imbalance) and biotic (pathogens, nematodes, herbivory, plant competition) stress factors. The latter can be explained by the production of a variety of secondary compounds, for instance ergot and lolitrem alkaloids, which are highly toxic to animals, including humans. Recently, epichloid endophyte strains with no or only limited production of these alkaloids have been selected and introduced into several grass cultivars in order to enhance the host resistance to environmental stresses without hindering grazing livestock. The mechanisms behind the increased stress resistance of such associations as well as the consequences of endophyte infection for the ecosystem are discussed.
Another interesting contribution came from Poland. In her article presenting a switch from crop to ornamental plants, Monder reports on application of biostimulants for improvement of the propagation of two old rose cultivars 'Harison's Yellow' and 'Poppius' , which are generally considered difficult to propagate. Two eco-friendly preparations, i.e., plant-based Root Juice and Tytanit, appeared to be quite efficient in rooting of the rhizome/root cuttings. In another paper, Švécarová et al. from the Czech Republic have shown the potential of oryzalin for improvement of chemical flavor components in the commercial hop crop (Humulus lupulus L.).
Two review articles provided by authors from Bangladesh deal with a problem of malnutrition and a challenge to reduce it using biofortified staple foodstuff. In Bangladesh and the neighboring countries in South Asia, like India or Pakistan, millions and millions of people experience micronutrient malnutrition. This has been recognized as the major cause of the slowed down progress in human development and the extremely high rate of infant mortality [9] . Therefore, huge effort is devoted there to enhancement of the nutritional quantity and quality. The paper by Das et al. emphasizes various breeding and agronomic approaches to the biofortification of wheat (Triticum aestivum L.) grains with Zn. As a result of a conventional breeding program, a new promising Zn-biofortified wheat variety 'BARI Gom 33' was developed by the Bangladesh Wheat and Maize Research Institute with the technical support from the International Maize and Wheat Improvement Centre in Mexico. This wheat variety is especially interesting as it combines a few desirable traits -it not only provides Zn-biofortified grains and 5-8% higher yields than the check wheat varieties in Bangladesh but also exhibits resistance to the deadly wheat blast disease caused by the fungus Magnaporthe oryzae pathotype triticum (MoT). In a review paper by Hossain et al., the status of malnutrition in Bangladesh is discussed along with the possible health and economic gain from rapid dissemination of the 'BARI Gom 33' wheat variety in this country.
Two other articles show a possibility to enhance the I and Se content in crop plants through application of different forms of these elements on leaves or into growth media. The review article by Krzepiłko et al. describes the effect of various forms of I fertilizers and different ways of application thereof (fertigation, foliar and soil treatment, hydroponics) on I accumulation in plants. It has been concluded that such an approach can increase the concentration of this element to levels corresponding to human nutritional requirements; however, the mode of cultivation and fertilization as well as the chemical form of I should be adapted to a specific species to ensure successful I biofortification. ). Se supplied as selenite was accumulated more efficiently than selenate and the application of both Se forms resulted in increased accumulation of anthocyanins but had no significant influence on the l-ascorbic acid concentration and free radical scavenging activity.
Finally, the results provided by Mehebub et al. from Bangladesh/the USA have revealed that application of biostimulants is not always connected with improvement of plant growth but may have a positive effect on food quality; thus, the biostimulant can play a role in biofortification. More precisely, the authors sprayed a natural compound chitosan, usually used to prevent postharvest pathogenic diseases, on early fruits and foliage of litchi. Although such treatment did not result in increased the fruit size, the nutritional value of litchi fruit significantly improved due to the augmented concentration of phenolics, flavonoids, and ascorbic acid, which contribute to enhanced antioxidant activity.
In conclusion, it is well established that biostimulation and biofortification are promising, cost-effective, and environmentally friendly strategies for improving the nutritional status of malnourished populations throughout the world. We believe that the papers published in this special issue of Acta Agrobotanica substantially contribute to our better understanding of the effects of biostimulants on plant growth and resistance to stress factors as well as the effect of biofortification with some elements essential in the human diet on plant yield and quality. We hope the articles will bring this subject to the attention of a wide range of readers, not just to experts. We take the opportunity to thank all the authors for their contribution to this special issue. We are also grateful to all the reviewers for their valuable comments and suggestions, which helped to improve the submitted manuscripts.
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